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Description 

The present invention relates to an optical pickup 
apparatus in an optical recording medium player, and, 
more particularly, to an optical pickup apparatus which 
includes a focus error detector and a tracking error de- 
tector. 

In general, disk players which play an optical re- 
cording medium, such as an optical video disk or a dig- 
ital audio disk, (hereinafter simply called "disk") inevita- 
bly require so-called focus servo and tracking servo to 
always converge an information reading light beam cor- 
rectly on the recording surface of a disk. The focus servo 
controls the position of the objective lens in the direction 
of the optical axis of the objective lens, which irradiates 
a light beam on the recording surface of the disk, so as 
to reduce the positional error of the objective lens to the 
focus position along the optical axis of the objective lens 
or reduce a focus error. The tracking servo controls the 
position of the objective lens, which irradiates a light 
beam on the recording surface of the disk, in the radial 
direction of the disk with respect to the recording tracks 
so as to reduce the positional error of the objective lens 
to the recording tracks or reduce a tracking error. 

Fig. 1 illustrates the structure of an optical pickup 
apparatus including those servo systems. 

In the diagram, the laser beam from a semiconduc- 
tor laser 1 , which generates a single read beam, is con- 
verted into a parallel laser beam by a collimator lens 2. 
This parallel laser beam is irradiated via a beam splitter 
3 to an objective lens 4. The objective lens 4 condenses 
this parallel laser beam into a focused laser beam and 
irradiates this beam toward an optical disk 5. This fo- 
cused laser beam is reflected by the optical disk 5, and 
the thus reflected laser beam is converted into a parallel 
laser beam by the objective lens 4. The parallel laser 
beam enters the beam splitter 3 to be directed to a po- 
larizing beam splitter (hereinafter, referred to as PBS) 
6. The PBS 6 separates the light beam from the beam 
splitter 3 into P and S polarized lights. The P polarized 
light from the PBS 6 is condensed to be a focused laser 
beam by a detection lens 7. This focused laser beam 
passes through a cylindrical lens 8, forming a spot on 
four light-receiving surfaces of a quarter-split photosen- 
sor 9. The quarter-split photosensor 9 has four light-re- 
ceiving surfaces defined by a pair of lines crossing per- 
pendicularly to each other. Based on this focused laser 
beam, the cylindrical lens 8 generates an astigmatic 
beam. When the focused laser beam irradiated on the 
optical disk 5 by the objective lens 4 is in focus, the cy- 
lindrical lens 8 irradiates spot light SP of a true circle, 
as shown in Fig. 2(a), on the quarter-split photosensor 
9. When the focused laser beam is out of focus, the cy- 
lindrical lens 8 irradiates ellipsoidal spot light SP as 
shown in Fig. 2(b) or 2(c) on the quarter-split photosen- 
sor 9. This spot light SP has an ellipsoidal shape in the 
diagonal direction of the elements of the photosensor 9. 
The S polarized light reflected by the PBS 6 passes 



through a detection lens 10, forming a spot on two light- 
receiving surfaces of a half-split photosensor 11. The 
two light-receiving surface of the photosensor 1 1 are de- 
fined by the line that bisecting the entire light-receiving 
5 surface of the photosensor 11 . The quarter-split photo- 
sensor 9 photoelectrical ly converts individual portions 
of the spot light on the four light-receiving surfaces into 
electric signals and supplies the electric signals to a fo- 
cus error detector 1 2. Based on those received electric 
signals, the focus error detector 12 produces a focus 
error signal (FE) and sends the error signal to an actu- 
ator driver 13. The half-split photosensor 11 photoelec- 
trically converts individual portions of the spot light on 
the two light-receiving surfaces into electric signals and 
supplies the electric signals to a tracking error detector 
14. Based on those received electric signals, the track- 
ing error detector 14 produces a tracking error signal 
(TE) and sends the error signal to the actuator driver 1 3. 
The actuator driver 1 3 produces a focusing drive signal 
to move the objective lens 4 in accordance with the fo- 
cus error signal, and produces a tracking drive signal to 
also move the objective lens 4 in accordance with the 
tracking error signal. The actuator driver 1 3 sends those 
drive signals to an actuator 15. The actuator 15 moves 
the objective lens 4 along the optical axis in accordance 
with the focusing drive signal, and moves the objective 
lens 4 in the radial direction of the recording tracks in 
accordance with the tracking drive signal. 

Fig. 3 illustrates the structure of an error signal gen- 
erator 20, which comprises the aforementioned quarter- 
split photosensor 9, half -split photosensor 11, focus er- 
ror detector 12 and tracking error detector 14. 

The tracking error detector 1 4 will be described first. 
The half-split photosensor 11 comprises two inde- 
pendent elements 11a and 11b whose photoelectrically 
converted outputs are supplied to a differential amplifier 
14a that constitutes the tracking error detector 14. The 
differential amplifier 14a produces a difference between 
the photoelectric conversion outputs from the elements 
11a and 11b as the tracking error signal (TE). The bi- 
secting line for the two elements of the half-split photo- 
sensor 11 optically matches with the track direction of 
the disk. When the laser beam is on a track, the amounts 
of light at the two light-receiving surfaces are equal to 
each other. When the laser beam is off a track, there is 
a difference between those light amounts at the two 
light-receiving surfaces. 

Now the focus error detector 12 will be described. 
The quarter-split photosensor 9 comprises four in- 
dependent elements 9a to 9d, which are located adjoin- 
ing to one another with two split lines L-, and L2 as 
boundaries. One of the lines, L-,, is parallel to the track 
direction. The photoelectric conversion outputs of the el- 
ements 9a and 9c, symmetrical to each other with re- 
spect to the center of the light-receiving surfaces O of 
the quarter-split photosensor 9, are added by an adder 
21 . Likewise, the photoelectric conversion outputs of the 
elements 9b and 9d, also symmetrical to each other with 
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respect to that center O, are added by an adder 22. The 
added outputs of those adders 21 and 22 are supplied 
to a differential amplifier 23 respectively via variable re- 
sistors VRa and VRb. The differential annplifier 23 conn- 
putes the difference between the signals supplied via 
the variable resistors VRa and VRb and sends a signal 
representing that difference to a low-pass filter (herein- 
after, referred to as LPF) 24. The LPF 24 extracts a sig- 
nal with a lower frequency than a predetermined cutoff 
point fc among the signal supplied from the differential 
amplifier 23, and sends the low-frequency signal to an 
adder 25. Further, the photoelectric conversion outputs 
of the elements 9a and 9c are supplied to an adder 26 
respectively via variable resistors VRc and VRd, and the 
photoelectric conversion outputs of the elements 9b and 
9d are supplied to an adder 27 respectively via variable 
resistors VRe and vRf. The adder 26 adds the signals 
received via the variable resistors VRc and VRd and 
sends a resultant sum signal to a differential amplifier 
28. The adder 27 adds the signals received via the var- 
iable resistors VRe and VRf and sends a resultant sum 
signal to the differential amplifier 28. The differential am- 
plifier 28 computes the difference between the signals 
from the adders 26 and 27, and sends a signal repre- 
senting that difference to a high-pass filter (hereinafter, 
referred to as HPF) 29. The HPF 29 extracts a signal 
with a higher frequency than the predetermined cutoff 
point fc among the signal supplied from the differential 
amplifier 28, and sends the high-frequency signal to the 
adder 25. 

The adder 25 adds the signals from the LPF 24 and 
HPF 29, and produces a resultant sum signal as the fo- 
cus error signal (FE). The characteristics of the LPF 24 
and the HPF 29 are complementary to each other, and 
the cutoff point fc is set sufficiently low with respect to 
the servo band such that the point may not affect the 
servo loops; for example, fc is set to about 10 Hz. On 
the low-frequency side, the focus balance is adjusted by 
the variable resistors VRa and VRb. On the high-fre- 
quency side, the level control is effected by the variable 
resistors VRc to VRf so that the levels of the outputs of 
the four elements become the same. 

In the focus error detector 12, as described above, 
the photoelectric conversion outputs of every diagonally 
adjoining two of the four elements are added by the 
adders 21 and 22 (adders 26 and 27) respectively, and 
the difference between the results of those two additions 
is acquired by the differential amplifier 23 (differential 
amplifier 28), thus generating a focus error component. 
When the focused laser beam is in focus, the spot light 
of a true circle as shown in Fig. 2(a) is formed on the 
quarter-split photosensor 9. Therefore, the result of the 
addition of the photoelectric conversion outputs of one 
diagonal pair of elements among the four elements 
equals the result of the addition of the photoelectric con- 
version outputs of the other diagonal pair of elements, 
and the focus error component becomes "0". When the 
focused laser beam is out of focus, the ellipsoidal spot 



light as shown in Fig. 2(b) or 2(c) is formed on the quar- 
ter-split photosensor 9. Therefore, the result of the ad- 
dition of the photoelectric conversion outputs of one di- 
agonal pair of elements differs from the result of the ad- 
5 dition of the photoelectric conversion outputs of the oth- 
er diagonal pair of elements. Thus, the focus error com- 
ponent output from the differential amplifier 23 (differen- 
tial amplifier 28) has a value corresponding to that focus 
deviation. 

to The thus produced focus error component is tem- 
porarily separated into a low-frequency component and 
a high-frequency component by the LPF 24 and HPF 
29. At this time, as the focus error component has a rel- 
atively long fluctuation period, it is extracted as a low- 
frequency component by the LPF 24. There may occur 
a crosstalk component or noise which is produced by 
the signal superimposition when a beam spot traverses 
the tracks in a special mode, such as a scan or still 
mode. As the crosstalk component has a relative short 

20 fluctuation period, it is extracted as a high-frequency 
component by the HPF 29. Those crosstalk component 
and focus error signal component are added by the 
adder 25, yielding a final focus error signal (FE). There- 
fore, the above-described focus error detector can gen- 

25 erate a focus error signal (FE) which is free of the cross- 
talk component or high-frequency noise which is super- 
imposed on the recorded signal when a beam spot 
traverses the tracks in a special mode, such as a scan 
or still mode. 

30 In the above-described conventional optical pickup 
apparatus, however, the crosstalk component may not 
be properly separated and extracted in some cases due 
to the phase shift of the filters themselves such as LPF 
24 and HPF 29, which are used to extract the crosstalk 

35 component. Accordingly, the conventional apparatus 
cannot always produce a focus error signal free of such 
a crosstalk component. 

EP-0 218 250 discloses an apparatus in which the 
reflected laser beam is split and passed to two photo 

40 detectors via respective cylindrical lenses which gener- 
ate astigmatic beams. The focus error signals derived 
from the photodetectors have opposite sign and so 
noise components are cancelled when the signals are 
substracted 

45 It is therefore an object of the present invention to 
provide an optical pickup apparatus which produces a 
focus error signal free of a crosstalk component that is 
generated when a beam spot traverses the tracks. 
According to the present invention there is provided 

50 an optical pickup apparatus comprising: 

a light source for generating a single read beam; an 
optical system for separating, from said read beam, 
a reflected beam that is said read beam reflected at 
55 a recording medium; a beam splitter for separating 
said reflected beam into a tracking beam and a fo- 
cus beam; and 

error signal generating means for receiving said 
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tracking beam and said focus beam and generating 
a tracking error signal and a focus error signal, 
said error signal generating means including a first 
photosensor for receiving said tracking beam, a 
second photosensor for receiving said focus beam 
via an astigmatic beam generating element, a track- 
ing error detector for producing a difference be- 
tween outputs of those elements of said first photo- 
sensor which are aligned perpendicular to a track 
direction, as said tracking error signal, character- 
ised by 

synthesizing means for synthesizing outputs of the 
individual elements of said first photosensor 
through a predetermined operation to provide a 
crosstalk component, and a focus error detector for 
adding the output of said synthesizing means to a 
difference between outputs of those elements of 
said second photosensor which are arranged on re- 
spective diagonal lines, yielding said focus error 
signal. 

In the optical pickup apparatus of this invention, a 
signal obtained by synthesizing the outputs of the indi- 
vidual elements of the tracking sen/o photosensor is 
added to a signal representing the difference between 
the output of the diagonally arranged elements of the 
focus servo photosensor and that of the other diagonally 
arranged elements, and the resultant signal is used as 
the focus error signal. 

Fig. is a diagram illustrating the structure of an op- 
tical pickup apparatus; 

Figs. 2(a), 2(b) and 2(c) are diagrams showing dif- 
ferent shapes of a beam spot on the light-receiving 
surfaces of a photosensor; 

Fig. 3 is a diagram illustrating the structure of an 
error signal generator in the optical pickup appara- 
tus; 

Fig. 4 is a diagram illustrating the structure of an 
optical pickup apparatus embodying the present in- 
vention; 

Fig. 5 is a diagram illustrating the structure of an 
error signal generator in the optical pickup appara- 
tus of this invention; 

Fig. 6 is a diagram illustrating the structure of an 
error signal generator according to another embod- 
iment of this invention; and 

Fig. 7 is a diagram illustrating the structure of an 
error signal generator according to a further embod- 
iment of this invention. 

Preferred embodiments of the present invention will 
now be described referring to the accompanying draw- 
ings. 

Fig. 4 illustrates the structure of an optical pickup 
apparatus embodying the present invention. 

This optical pickup apparatus in Fig. 4 is the same 
as the one shown in Fig. 1 , except for an error signal 



generator 20A, which comprises a quarter-split photo- 
sensor 11 A, a focus error detector 12A and a tracking 
error detector 1 4A. Therefore, the description of the oth- 
er identical portions will not be given below. 
5 Fig. 5 illustrates the constitution of the error signal 

generator 20A in the optical pickup apparatus of this in- 
vention. 

The quarter-split photosensor 11 A and the tracking 
error detector 14A will be described first. 
10 The quarter-split photosensor 11 A comprises four 
elements 11 Aa to 11 Ad which are independent to one 
another. The individual photoelectric conversion outputs 
from the elements IIAa and 11Ab of the quarter-split 
photosensor 11 A are added by an adder 41. The Indi- 
es vidual photoelectric conversion outputs from the ele- 
ments 11 Ac and 11 Ad are added by an adder 42. The 
sum outputs of those adders 41 and 42 are supplied to 
a differential amplifier 1 4a. The differential amplifier 1 4a 
computes the difference between the signals from the 
20 adders 41 and 42 and produces a signal representing 
the difference as a tracking error signal (TE). The output 
of the adder 41 is equal to the photoelectric conversion 
output of the element 11a of the half-split photosensor 
11 in Fig. 3, and the output of the adder 42 is equal to 
25 the photoelectric conversion output of the element 11b 
of this half-split photosensor 1 1 . In other words, the con- 
stitution having the quarter-split photosensor 11 A and 
the tracking error detector 14A has the same function 
as the constitution that has the half -split photosensor 1 1 
30 and tracking error detector 14 shown in Fig. 3. 

Next, the focus error detector 1 2A will be described 
below. 

The individual photoelectric conversion outputs 
from the quarter-split photosensor 11 A are supplied to 

3S the focus error detector 1 2A as well as the tracking error 
detector 14A. The photoelectric conversion outputs of 
the elements 11 Ab and 11 Ad of the quarter-split photo- 
sensor 1 1 A are supplied to an adder 43 respectively via 
variable resistors VR1 and VR2. The photoelectric con- 

40 version outputs of the elements IIAa and 11 Ac of the 
quarter-split photosensor 11 A are supplied to an adder 
44 respectively via variable resistors VR3 and VR4. The 
adder 43 adds the signals supplied via the variable re- 
sistors VR1 and VR2 and sends a resultant sum signal 

45 to a differential amplifier 45. The adder 44 adds the sig- 
nals supplied via the variable resistors VR3 and VR4 
and sends a resultant sum signal to a differential ampli- 
fier 45. The differential amplifier 45 computes the differ- 
ence between the signals from the adders 43 and 44 

50 and supplies a resultant difference signal to a capacitor 
CI . The capacitor CI eliminates a DC component from 
the signal from the differential amplifier 45 and sends a 
resultant signal to an adder 46. The photoelectric con- 
version outputs of elements 9a and 9c of a quarter-split 

55 photosensor 9 are sent to an adder 47, and the photo- 
electric conversion outputs of the other elements 9b and 
9d of the photosensor 9 are sent to an adder 48. The 
adder 47 adds the photoelectric conversion outputs 
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from the elements 9a and 9c and sends a resultant sum 
signal to a differential amplifier 49. The adder 48 adds 
the photoelectric conversion outputs from the elements 
9b and 9d and sends a resultant sum signal to the dif- 
ferential amplifier 49. The differential amplifier 49 com- 
putes the difference between the signals from the 
adders 47 and 48 and supplies a resultant difference 
signal to the adder 46. The adder 46 adds the signals, 
respectively supplied from the capacitor CI and the dif- 
ferential amplifier 49, and produces a resultant sum sig- 
nal as a focus error signal (FE). 

In the above-described focus error detector 12A, a 
focus error component is produced by the structure, 
which comprises the quarter-split photosensor 9, the 
adders 47 and 48 and the differential amplifier 49, a 
crosstalk component is extracted by the structure, which 
comprises the quarter-split photosensor 11 A for detec- 
tion of a tracking error, the adders 43 and 44, the differ- 
ential amplifier 45 and the capacitor CI , the focus error 
component and crosstalk component are added by the 
adder 46, and the resultant signal is output as the focus 
error signal (FE). 

According to this invention, the crosstalk compo- 
nent contained in the focus error signal is extracted from 
the photosensor for the detection of a tracking error and 
is then eliminated. This invention can therefore provide 
a focus error signal (FE) from which the crosstalk com- 
ponent is eliminated more effectively than done by the 
optical pickup apparatus which extracts the crosstalk 
component from the focus error component through fil- 
ters. 

Incidentally, the photoelectric conversion outputs of 
one diagonal pair of elements among the four elements 
of the quarter-split photosensor 11 A are added by the 
adder 43 and the photoelectric conversion outputs of the 
other diagonal element pair are added by the adder 44 
in the focus error detector 12A in Fig. 5, the addition of 
photoelectric conversion outputs is not limited to this 
particular type. The combination of additions may arbi- 
trarily be altered in accordance with the aberration of the 
detection lens 7 and the cylindrical lens 8 or the rotation 
deviation between the quarter-split photosensor 11 Afor 
tracking error detection and the quarter-split photosen- 
sor 9 for focus error detection. For some disks, the 
amount of crosstalk may be small, in which case the 
crosstalk should not necessarily be eliminated. In the 
focus error detector 12A in Fig. 5, the DC component is 
removed from the output of the differential amplifier 45 
by the capacitor CI so that the output of the differential 
amplifier 45 is sent to the adder 46 under the same con- 
dition as the output of the differential amplifier 49 which 
contains no DC component. The capacitor C1 may be 
omitted, in which case a DC component should be su- 
perimposed on the output of the differential amplifier 49. 

Fig. 6 illustrates the structure of the error signal gen- 
erator 20A according to another embodiment of this in- 
vention designed in view of the above points. 

In the diagram, the outputs of the variable resistors 



VR1 to VR4 are respectively supplied to fixed contacts 
c of changeover switches SW1 to SW4. The outputs 
from movable contacts a of the switches SW1 to SW4 
are supplied to an adder 50 and the outputs from mov- 
s able contacts b of those switches are supplied to an 
adder 51 . The outputs of the adders 50 and 51 are de- 
signed to be supplied to the differential amplifier 45, and 
the combination of additions to extract the crosstalk 
component can be altered by properly switching the 
switches SW1 to SW4. For instance, when the switches 
SW1 and SW4 are set to the movable contacts a and 
the switches SW2 and SW3 are set to the movable con- 
tacts b, the output of the differential amplifier 45 be- 
comes (output of llAb + output of 11 Ac) - (output of 
1 1 Aa + output of 1 1 Ad). With those switching states, the 
difference between the result of the addition of the pho- 
toelectric conversion outputs of the adjoining two ele- 
ments and the result of the addition of the photoelectric 
conversion outputs of the other adjoining two elements 
is obtained to extract the crosstalk component. The dif- 
ferential amplifier 45 obtains the difference between the 
results of the additions in the adders 50 and 51 in the 
constitution of Fig. 6. It should be noted, however, that 
the differential amplifier 45 may be changed to an adder, 
with an inverting amplifier or the like connected to the 
output of the adder 50 or 51 . Further, in the apparatus 
shown in Fig. 6, a switch SW5 is connected to the output 
of the differential amplifier 45 so that opening of this 
switch SW5 disables the crosstalk eliminating function. 
Furthermore, a predetermined offset voltage is applied 
via a resistor R1 and a switch SW6 to the output line of 
the differential amplifier 49 to superimpose a DC com- 
ponent on the output of the differential amplifier 49. This 
switch SW6 functions in an interlocked manner with the 
switch SW5, so that the switch SW6 is also open when 
the crosstalk elimination is not effected. 

Although the photosensor for tracking error detec- 
tion has four light-receiving surfaces in this embodi- 
ment, the photosensor is not limited to this quarter-split 
type, but may be accomplished by a half -split type pho- 
tosensor. 

Fig. 7 illustrates the constitution of the error signal 
generator 20A according to a further embodiment of this 
invention which is adapted for the case where the pho- 
tosensor for tracking error detection is a half-split pho- 
tosensor. 

The structure in Fig. 7 can eliminate that crosstalk 
component appearing on the focus error signal which is 
in phase with the outputs of two elements 11a and lib of 
the half-split photosensor 11. 

As described above, the optical pickup apparatus 
embodying this invention is designed to extract a cross- 
talk component based on the signal from the photosen- 
sor for tracking servo to thereby eliminate the crosstalk 
component from the focus error signal. This invention 
can therefore produce a focus error signal from which 
the crosstalk component is effectively eliminated with- 
out any influence of the phase shift of filters themselves. 
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which is inevitable in the optical pickup apparatus that 
separates and extracts the crosstalk component 
through the filters. 

5 

Claims 

1. An optical pickup apparatus comprising: 

a light source (1) for generating a single read io 
beam; 

an optical system (3) for separating, from said 

read beam, a reflected beam that is said read 

beam reflected at a recording medium (5); 

a beam splitter (6) for separating said reflected 15 

beam into a tracking beam and a focus beam; 

and 

error signal generating means (20A) for receiv- 
ing said tracking beam and said focus beam 
and generating a tracking error signal (TE) and 20 
a focus error signal (FE), 
said error signal generating means (20A) in- 
cluding a first photosensor (11, 1 1 A) for receiv- 
ing said tracking beam, a second photosensor 
(9) for receiving said focus beam via an astig- 25 
matic beam generating element (8), a tracking 
error detector (14, 14A) for producing a differ- 
ence between outputs of those elements of said 
first photosensor (11, 11 A) which are aligned 
perpendicular to a track direction, as said track- 30 
ing error signal (TE), characterised by 
synthesizing means (43, 44, 45; SW1, SW2, 
SW3, SW4; 50, 51, 45; SW1, SW2, 50a, 51a, 
45) for synthesizing outputs of the individual el- 
ements (11a, lib, 11Aa, llAb, IIAc, IIAd) of 35 
said first photosensor (11 ; 11 A) through a pre- 
determined operation to provide a crosstalk 
component, and a focus error detector for add- 
ing the output of said synthesizing means to a 
difference between outputs of those elements 40 
(9a, 9c; 9b, 9d) of said second photosensor (9) 
which are arranged on respective diagonal 
lines, yielding said focus error signal (FE). 

2. The optical pickup apparatus according to claim 1 , 45 
characterised in that said predetermined operation 
consists of addition and/or subtraction, and said 
synthesizing means includes selecting means 
(SW1, SW2; SW1, SW2, SW3, SW4) for selectively 
connecting two adders and a subtractor for each of 50 
said elements (11a, 11b; 11Aa, 11Ab, 11 Ac, 11 Ad) 

of said first photosensor to perform a synthesizing 
operation. 

3. The optical pickup apparatus according to claim 1 55 
or 2, characterised in that said first photosensor 

(1 1 A) comprises four independent elements (1 1 Aa, 
llAb, IIAc, IIAd). 



4. The optical pickup apparatus according to claims 1 , 
2 or 3, characterised by a capacitor (CI ) for elimi- 
nating a DC component from said output of said 
synthesizing means (43, 44, 45). 



Patentanspruche 

1. Optische Abtastvorrichtung, welche aufweist: 

eine Lichtquelle (1) zur Erzeugung eines ein- 
zelnen Lesestrahls; 

ein optisches System (3) zur Abspaltung eines 
reflektierten Strahls aus dem Lesestrahl, der 
deran einem Aufzeichnungsmedium (5) reflek- 
tierte Lesestrahl ist; 

einen Strahlteiler (6) zur Abspaltung des reflek- 
tierten Strahls in einen Nachfuhrstrahl und ei- 
nen Fokussierstrahl; und 
Fehlersignalerzeugungsmittel (20A) zum Auf- 
nehmen des Nachfuhrstrahls und des Fokus- 
sierstrahls und zum Erzeugen eines Nachfuhr- 
fehlersignals (TE) und eines Fokussierfehlersi- 
gnals (FE); 

wobei die Fehlersignalerzeugungsmittel (20A) 

einen ersten Fotosensor (11, 1 1 A) zum Auf neh- 
men des Nachfuhrstrahls, einen zweiten Foto- 
sensor (9) zum Aufnehmen des Fokussier- 
strahls uber ein einen astigmatischen Strahl er- 
zeugendes Element (8), einen Nachfuhrfehler- 
detektor (14, 14A) zum Erzeugen einer Diffe- 
renz zwischen Ausgaben dieser Elemente des 
ersten Fotosensors (11 , 11 A), die senkrecht zu 
einer Spurrichtung ausgerichtet sind, als das 
Nachfuhrfehlersignal (TE) enthalten, gekenn- 
zeichnet durch 

Synthetisiermittel (43, 44, 45; SW1, SW2, 
SW3, SW4; 50, 51, 45; SW1, SW2, 50a, 51a, 
45) zum Synthetisieren der Ausgaben der ein- 
zelnen Elemente (11a, lib, IIAa, llAb, IIAc, 
IIAd) des ersten Fotosensors (11; 11 A) durch 
eine vorbestimmte Operation, um eine Neben- 
sprechkomponente vorzusehen und einen Fo- 
kussierfehlerdetektor zum Addieren der Aus- 
gabe der Synthetisiermittel zu einer Differenz 
zwischen Ausgaben derjenigen Elemente (9a, 
9c; 9b, 9d) des zweiten Fotosensors (9), die auf 
zugehorigen diagonalen Linien angeordnet 
sind, wodurch das Fokussierfehlersignal (FE) 
erhalten wird. 

2. Optische Abtastvorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, da3 die vorbestimmte Ope- 
ration aus einer Addition und/oder Subtraktion be- 
steht, und die Synthetisiermittel Auswahlmittel 
(SW1, SW2; SWI, SW2, SW3, SW4)zumselektiven 
Verbinden zweier Addierer und eines Subtrahierers 
fur jedes der Elemente (11a, lib; IIAa, 11 Ab, IIAc, 
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11 Ad) des ersten Fotosensors enthalten, urn eine 
Synth et is ie rope rat ion durclnzufulnren. 

3. Optische Abtastvorriclntung gema3 Anspruch 1 
Oder 2, dadurch gekennzeichnet, daB der erste Fo- 
tosensor (11 A) vier unabhangige Elemente (IIAa, 
llAb, 11 Ac, 11 Ad) enthalt. 

4. Optische Abtastvorrichtung gema3 Anspruchen 1 , 
2 Oder 3, gekennzeichnet durch einen Kondensator 
(CI ) zur Beseitigung einer DC-Komponente von der 
Ausgabe der Synthetisiermittel (43, 44, 45). 



Revendications 

1. Appareil de lecture optique comprenant : 



sees sur des llgnes diagonales respectives, 
produisant ledit signal d'erreur de localisation 
(FE). 

5 2. Appareil de lecture optique selon la revendication 1 , 
caracterise en ce que ladite operation predetermi- 
nee consiste en une addition et/ou une soustrac- 
tion, et en ce que les moyens de synthese compor- 
tent des moyens de selection (SW1 , SW2 ; SW1 , 

10 SW2, SW3, SW4) pour connecter selectivennent 
deux additionneurs et un soustracteur pour chacun 
des elements (11a, lib ; IIAa, llAb, IIAc, IIAd) 
du premier photocapteur en vue de realiser une 
operation de synthese. 

15 

3. Appareil de lecture optique selon la revendication 1 
ou 2, 

caracterise en ce que Ie premier photocapteur (11 A) 
comprend quatre elements independants (IIAa, 
llAb, IIAc, IIAd). 

4. Appareil de lecture optique selon la revendication 
1,2ou3, 

caracterise par une capacite (CI ) pour eliminer une 
composante de courant continu en sortie desdits 
moyens de synthese (43, 44, 45). 



une source de lumiere (1) pour engendrer un 
faisceau de lecture unique ; 20 
un systeme optique (3) pour separer dudit fais- 
ceau de lecture un faisceau reflechi qui corres- 
pond audit faisceau de lecture reflechi par un 
support d'enregistrement (5) ; 
un diviseur de faisceau (6) pour separer ledit 25 
faisceau reflechi en un faisceau de suivi de pis- 
te et un faisceau de focalisation ; et 
des moyens (20A) de generation d'un signal 
d'erreur, recevant Ie faisceau de suivi de piste 
et Ie faisceau de focalisation, et engendrant un 30 
signal d'erreurde suivi de piste (TE) et un signal 
d'erreur de focalisation (FE), lesdits moyens 
(20A) de generation d'un signal d'erreur com- 
prenant un premier photocapteur (11, 11 A) re- 
cevant Ie faisceau de suivi de piste, un deuxie- 35 
me photocapteur (9) recevant Ie faisceau de fo- 
calisation au travers d'un element astigmatique 
(8) de generation d'un faisceau, un detecteur 
d'erreur de suivi de piste (14, 14A) produisant 
en tantque signal d'erreurde suivi de piste (TE) 40 
la difference entre les sorties des elements du 
premier photocapteur (11, 1A), qui sont ali- 
gnees perpendiculairement a la direction de 
piste, 

45 

caracterise par : 



des moyens de synthese (43, 44, 45 ; SW1 , 
SW2, SW3, SW4; 50, 51 , 45 ; SW1 , SW2, 50a, 
51a, 45) pour synthetiser les sorties des diffe- 50 
rents elements (11a, lib, IIAa, llAb, IIAc, 
11 Ad) du premier photocapteur (11, 11 A) au 
moyen d'une operation predeterminee d'obten- 
tion d'une composante diaphonique, et un de- 
tecteur d'erreur de focalisation pour ajouter la 55 
sortie desdits moyens de synthese a la diffe- 
rence entre les sorties des elements (9a, 9c ; 
9b, 9d) du deuxieme photocapteur (9), dispo- 
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Fig. 2{ a) 
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Fig. 2{b) 
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